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Project:  W911NF-05-1-0039

Title:  “High Strength Barrier Seams for Shelters”

 Sub-projects

High Strength Barrier Seams for Shelters

Outer Tactical Vest patterns   OTV

Improved OTV patterns          IOTV

Textile-based options for Reduced Helmet Weight

Canine Footwear

Personnel

PI – Christine W. Cole, Ph.D.

Other Faculty – Deborah K. Lickfield, Ph.D.

              Sara Betts

Graduate Student - Katelyn Howay

Staff – Robert Bennet

High Strength Barrier Seams for Shelters

Efforts on this part of the project were successful in producing barrier seams where the tensile strength of the seam 

exceeded that of the base materials.  In each case the seam geometry was an overlap with a selected adhesive tape applied to 

all fabric surfaces within the seam gauge, with a combination of heat and pressure to set the seam.   The successful candidate 

designs relative to strength were: 

• ½” wide seam, Col-Pro MZ0067 (fabric) + Bemis #5250 polyester film

• 1” wide seam, St. Gobain Challenge X-22 (fabric) + Bemis #3405 polyurethane film

• 1” wide seam, St. Gobain Challenge X-CBNL (fabric) + Bemis #5250. polyester film

These same substrate materials were used to attach YKK barrier performance zippers.  When tested for tensile strength, in 

all case, the base fabrics failed before the seam ruptured, confirming the efficacy of high strength joints produced by this 

method.

Prototypes of the seamed materials were tested at TNO labs in Netherlands against Mustard gas, VX, Lewisite, and 

Soman.  With the exception of  the Col-Pro MZ0067 prototype against Lewisite, all prototype seam samples showed a > 24 

hour (limit of the test) breakthrough time against the selected agents.  Later testing of the fabrics alone confirmed that the 

Col-Pro MX0067 fails against Lewisite at about 5 hours, therefore the failure of that prototype was not due to the seam.

Based on these final results, the St. Gobain Challenge fabrics combined with either of the Bemis films were determined to 

be suitable candidates for fabrication of shelters and other constructions where the seam would not fail on strength or against a 

CW challenge at a threshold level below that of the primary fabric used in the construction.

.

IOTV

The work effort on the IOTV was specific to developing patterns according to specifications provided, and refining those 

patterns according to comments from the vest manufacturers.  Ultimately74 pattern pieces and 11 sizes, were delivered, 

including the deltoid protector.  

Following an additional round of modifications to the shoulders, collars, and yolk designs paper patterns were supplied to 

vendors, along with technical support to contracting officer.     

Helmet Weight Reduction

The helmet weight reduction task is directed toward textile/fabric solutions.  A primary  issue with physical systems which 

provide lift-support for the helmets is that most also contribute to constricted mobility of the wearer.  While an initial prototype 

did not resolve that issue, a second design, featuring a soft, contoured foam collar and outer liners selected for breathability 

and good tactile properties, provided a more comfortable fit.  Mobility restrictions with that prototype included confined 

chin-to-chest and lifted-chin motions.  Those issues were addressed in modified prototypes which were accepted by ARO.  

Additionally, a design for in-helmet impact absorption padding were investigated.  These consisted of single layers of 

polystyrene beads which were captured between film layers to provide maximum flexibility/moldability.  In-house testing 

indicated an improvement in rebound response when compared to the dual foam layer pads currently utilized in the ACH 

equipment.



Canine Footwear 

The project was a request of the Special Operations Group out of Fort Bragg, NC, to develop an improved dog bootie for the 

military work dogs in the Middle East. Among the required improvements were that the booties must be more robust, easy to 

don and doff, secure during operations, water resistant, and more ergonomic for the wearers.  An initial survey of commercially 

available designs indicated that there were no viable options.  

A novel design was developed, based on a  soft, leather “moccasin” concept.  Prototypes were fabricated using  leather 

uppers and molded plastic soles with special lacing cords and locks.  Final design modifications included the addition of a 

tongue to keep the front portion of the moccasin from riding down during activity, addition of a hard rubber sole, (source: 

Vibram,) fitted to the shape and size of  a dog’s foot pad and replacement of tie laces with military spec shock cord to allow 

quick tightening and loosening.  

Four (4) final prototypes which were submitted for evaluation.   Twenty-one sets of the selected prototype were then 

manufactured and sent for trial.  A primary response was a request for three (3) sizes – small, medium, large.  Pending final 

costing approval, CAR expects to manufacture and ship 50 sets in each size.

Technology Transfer


